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[Title of the invention] • 

Polymer blend for use in making medical devices 
including catheter and balloon for dilatation catheter 

[Abstract] , _ . , , 

The problem to be solved is to obtain a polymer blend 
material excellent in foldability. dilatability , f^Pture 
strength, flexibility, fatigue resistance, thin-film 
forming properties, etc.. by incorporating a specified 
polyester or polyamide with a specified flexible polymer. 

The above-mentioned problem is solved by ' that the 
objective polymer blend is one comprising (A) 10-95 wt% 
polyester (AI ) or polyamide (All) and (B) 5-95 wt%polyolef in, 
ethylene copolymer . polyester block copolymer or polyamide 
block copolymer having a density of below 0.93 g/cm3 wherein 
AI is prepared from an 8-14C aromatic dicarboxyiic acid 
or a 2-12C aliphatic dicarboxylic acid and a compound of 
the formula ; HO ( CH2 ) nH ( wherein n is 2 - 10 ) . neopentyl glycol , 
or cyclohexane, and All is a branched polyamide having a 
molecular weight of 5 . 000 or above , and the Jjfhore A hardness 
of component B is below 75. 
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Abstract 



A combination of polymeric components provides desired characteristics in forming medical instruments 
such as catheters and balloons for dilatation catheters. For example, a balloon material is formed from a 
blend of polymeric components, including a first crystalline polymeric component and a second softening 
polymeric component. Where the first two components are generally incompatible, the balloon material 
can also include a third compatibilizing agent to facilitate blending the first two polymeric components 
together. The first polymeric component can be a branched or straight chain polyamide having a 
molecular weight of at least about 5000, or a polyester prepared from aromatic dicarboxylic acids having 

polyester biock copolymer, or a polyamide bioc'k copolymer. Trie third polymeric cbmponerU is preferably 
an ethylene copolymer having the formula E/X/Y where E is ethylene; X is an alpha , beta -ethylenically 
unsaturated monomer derived from at least one of alkylacrylate, alkylmethacrylate. alkyl vinyl ether, 
carbon monoxide, sulfur dioxide, or mixtures thereof, where the alkyl groups contain 1-12 carbon atoms; 
and Y is an alpha , beta -ethylenically unsaturated monomer containing a reactive group that forms a 
covalent bond with the first polymeric component. The polymeric blend can be irradiated to enhance the 
properties of the balloon material, including significantly increasing burst pressures. 
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tt#yiWW ^M^8^14©5?*R^ 

*64*»*6»i3tifcy*^#>ll* fttffcS ho 
(W). 0H(S*n«2-l0CDS^-C$)S) «tT*f 

^ # y - 6 ft *8f*> 6 «R <* tifcd>ft < £ fc 1 S 
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u > f«us«ke)« 5 - 9asfi%iitf c ± <t r 
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#yx**\>u2KM<y75 F*»e>&s**>6a«3*ifc 

» 1 * y v U > F (D»10--93fifi%&# % 

l/MRU&tmm"m2 ^i2©BKISy*^#>BI*6ft 
*«P*6aKSnfcy*^#>K, Mtftc^HO(CH) „ 

oH(**nB2^io©B»-c*s) twra^ya- 
;k ^^•^>^^^y^-^Ry r ^^p^+i^>^^ 

-/-jU3&>6ftS»* s 6atR3hte^4< £*> l«©^y 
3-;kfc6ftSB*>6IW3h. »#yrs F# % 4>ft 
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6SI»S ti fetter * 4i»*31 4 Xtt 5 fciBi£<DWf4. 

vs>r*- fxi***^/'-; >*6ftsw*6aRs*i 

/cKJ£ttS£^t?a, /3 - x ^ b ^J^IO't /?-t 
[tt«399] a, i8-x^u>9>PF&fP^y^-^, 

y*;b#>«*©»aE»3W, ^Fy^A, ma, 

[iWdio] Y3&«, yysxs?;u>^^y u-f, yy 

-x^y * * y u- F3iP6ft ^gf^eaJRSnftiit* 
3S4 -7 cDt^rn^ i iiccfai£©t«4o 

y*^y u-FX«^n6os^«i^ft< <btit*i 

[it*Si2] y*5, yy^iur^yu-F, ^y^> 
* ^ y u - f a»x ?p* s/ K^er^fi^te* s ^ 
-^p 6 ft -sef^ e>aiR 3 n/tft*® 4-7 ©c »r n*» i 
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[M*gi3] E*K x*u>r*«^ mmtx*\s> 
n^»;^-(D67aS%T?4)0, X#, S?)l72 0l<- 
K x^T^yu-F&tf^^T^y U-hrfp^fc 

3oSji%-c*9, y#, yui/^r^y u-hacjfy 
{bx^u>3#y^-o»8S«wr*sii«3B4tt:E 

[M«fli4] «E»1#»>^«»#, £7U>K« 10 

Wl#yx*i/>?*u:7$ru- F, i,4-5^n^*5/u 
-> 35*K^*^#>«acf-«* HOffH). OH 

ntt2-io©ffiBrt?**) *6«ai3tifc«tt**#y 

v- xx f ;u© ^ U n -jt,fr 6 a & 69!R3 titcffi 

n-;k i,3-h yv ^u>^y n-;k 1,4-^F^y* 20 
U>yyn-;k ^U>y;n-;k 1,8- 

1,10- -f a^uvyya 
-;k 2,2-^>^;u-i t 3- :/P^>^:fr-Jk i,3-^n 
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sc;^*vu-{>K^^w<D(gsga?j<yx 
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r^yu-k x*d/T*yu-K ^otvur^yu 
-k ^iur^y u-hav**i6<WB^ ! »*>6tt4 

«*»6Wl3ti. Y' tt % a, fl-x^u>JipF«n* 
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<-v^*y*u>**i/F) yy=i-;k #y (+^^ 

>?-U>**i/F) yyn-;k #y 

*s/F) yyn-^k #y (i f 2-^u>**5/F> y 

yn-;b % x^u>^+v F<bi t 2-7*nb*U>^+^ F 

^ftFt, yya-Jk #y (T^*U>**2/F) 
©y*iU#*w*^Kfr6»fiSS#ifcyy 
*ti6©S^«4Sl6S**Ci«cj:0»j«Lfc#y- 
6 ^ ^gf^ bJUR 5 *i^*^2iCcfEI£(0 
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AS»#JB23lCie«©t«4. 
«23tCiBlS©tt*4. 

i3©(,»-ma> i ^{cieK©*m. 

[«*127] liriB^UTS F#. 200 "C (392" F) £ 

a* *®!*?:#-r ■5f»*S26tctats©*ff4„ 

7^D>11 7^a>6,12. ^-fn>6,6. ^-fD> 

3#U7-, 7**A©||S{c<fc9tgg;*ti/c:i<y7S 
F. * V -11-7 5 -/ - ^>r* >®. tr* (A77^ 
i/£>n^*i/;U) jf F^fc-^s F. SO-eti6© 

=i# yv-xa* -# y -?-*>6&««*>6&R34-ift: 

4>£ < £ fc 1 «©* y 7 5 r"CA*m*V 1 ~13©1>? 
[M«3f29] MnEm#MM3tift:lltOTl^2ftDb> 
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3r5t©^-fxs^tc^ss«r, ^n? 

*->(ctt. WS§tifcjlli@*iafiSrr4©«rBJfi6K:-r« 
/cfetc. #B*SS«f©KS© > HS?fc)K:B5~6te©itS 

thin, low,profile)*a£tf6*l. *fte>©*SttB. # 
B^t^tctettSftOtafc*. Jim©B«XB$^©® 
*S© F5 (tracking). #P s< S^>y (crossing) 

Rtf >J * n 7 » 9 ( recrossing) t£tieti!H4£i§j£-f 3 

©fcfigras. M(t t BSSS3. 3>y7-fr>^a 
yWS^«Ftt». H£3ftfc]4i^{cfetfS-Jt5*i,>jI» 

-rsE-rssjc&^Ttr^s. c©iats©:»mco<,> 

r. ^axtfcfcB. -»f;U->|gS*f— f-;U©/<;l/-> 

'W->Ba*f— ?-;W!V<*-:/#iW* 1 KJ:»5£ 
< ilfltSt^XB 1 »).£< ©&sg4ilji:f Stfcfc 



[^©iflfflfciBS)!] 
[0001] 

[rnxomtzmfiftm *2S9jb. hhjc. mbu 

M-rs„ flj£t,t. *«w©#yv-^u>F«. Jinx 

<t0ftftffi»c«. ©i<sstt*yv-fij»i^2^b* 
y v-(S^i©^u> F*>6«jgsnsEit^;u->tt' 
^•^-^^©^^-^^{cH-rs. */c *©'< 

<fct>. #2SWB. *wa»*{ctei>-c. -AJtctfyv- 

tttt<. Hte09RW*H,^<!:L.r©fc©-C*S o 
[0002] 

[««©^»] sm&m. tttcawsa 

«ttg©BSK: t EHSXBJfc^Cc «t 0 * 3 tifSSttrt 
©Jfil^Xttte©)iK4ra«C-r *©(CWJ8T* 4 c £ BJS 
fcn?*5. I8B#:r~ f*B. «E(CJ:»30® 
3*i$5 ^-^©Sfcig (distal tip) XI**«)ftjE(C' 
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till) (tortuous curve)£ffiiS-f 5fl&2>£ l/T^-rS. 
[0003] f ;Uffl©v^->. K 

XiX<,>2>#V?-tfntLX, #'JifU>, *y* 

U7^>. #y«<bt-A. #yxxf-ju. jj*y^s 

F. !j<yx5 v U>f-l/74rU- F(PET) . #>J7SF. 

^--<a>sy:*y^u^>«¥*i*5„ miXVtvv 4 
>x«x ^ u>3* y n/cA;u->ti. 
^fwcc. «t«) fcfc*pjt6-c* •) . m»K 1-75 ^rc; 

^axpJfiB-C*'). *©1*f4ttl£J:9£<£fl33-£C 
t^rtS^^^K^ *fc*n«rftfflL-CS^©^S 

ffitifflSSHftS^WurteO^ #j 800, ooo ~ 9oo, ooo nt/m 

' (I?J8 ~ 9 atm)©j£*&ffiS{E. RVI-JIOO. 000 ~150, 
000 MT/M" (ftl()~15atm)©¥JSj^ffi£W-f S. j}iy 
x^U>^U7 3fU- F*>e.Ki3nfc^U->B < a 
*\)140,000 -180,000 WT/M 1 (*^14-18at3tl)©i •) 

EBttl80,000 ~250,000 NT/Uf (l>J18~25atm)-r4> 

/%-;U->B. -«cc t SofcW-C*?). SStcBJTOfc 
fc#«>ff «f »3 fcfc* ( re-fo1d)*l^oJfi|-r * 9 . tS^W 
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(pin-hole failure)££tf < . frOgtl&R©^?:^ 

[0004] jfiL^fi£«ig©RR{CWffl%>'^l'->1*f4 > 

©K® L fc fc©r * 9 S£*SJf5©ififi!E«J©0! £ U r 
B. *S«ff^4,753,980 #(Deymp). *B^fiF»4,17 
2,859 -^(Epstein) . 091,478 -^(Saltma 

n) . *St$l^5, 306,246 *l(Sahatiian6) . 
1^4,254,774 ^(Boretos) . *H ! f#fl : ^4,964,409 ^ 
(rrsmJ"lis)> *S^F^5,017,325 #aackowslciP>) © 

fcoas&g. cne©^r»*wiffl#K:ifflji**i^)fc© 

[0005] 

tdtr. J:0Wtlt©'<A->Wi. JcQttHtt'W 
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[ o o o 7 ] m i # y v-«5H*. -wc. ±^u> f 

fcl^rB. |IWJi^»8~l«05S«l«y**i|f>«RDf 
NXKHR 2 ^32©»IWi>* * >8»> 6 iltR 3 tl fc 
y#;M<>K£. SCH0(CHi). oh (SW. nB2~lo© 

!R3ftfc4>&< is©^'j3-;u£*>e>^saf*^ 

-Ct>J:k>. »9©SSfilK:4s 
or. *l#'J-?-j&Hi. ^<£4>*5J5000©^ : -S 

SttafrftXttOMtt* *JT5 FT* or hi. 
t». m2#y?-i5;#B. -gate. Gfui' fissmo 

ift5~90fiS%£flto)ELr*$»5. ->3T-Dffig**75* 

u>3#y?-. o.g^^scefa^wrs^y^-u^ ^ 

»* 0 < Bift0.25~iK)2.5 *S%©S©*B 

u ssi*. EBx^u>r*o. xb. e-^r-fe^ 

— F. T^+il'Ti"; U- F. TJMwUy *4»y I— 




WCC < Wk-^miiti?- f-JWffln-;l/->©7c«{>©# 
•Jv-5'U>F4a«'rSC£*iM*tvr(,»S. 30 
B. Cft6©g#*tt£St»-£*>©r*.5. 
[0006] 

[is®£«ft-rsfc«>©^a] 
*gfel%©giifr 

om^Myh?? i>. *ax&tfy d7B*S?©tB 

te£*ru «*©»«£* n*T*t£#£#T*B3B# 

f— f-;l/^'«;l/->©^iS:pIt6K:-r5. #y-?-jjX#© 40 

^^fiEUfc^^-^ii/R^/XB^^-^tt^att-r 

*. SflRV02^y7-(S»B. *«Wtc. **i6© 

BS7>*^«ttr4)0. lis. A#tc«si»<cjtet/tt 
<,>#ffl?§te©fc©ra*#. 2S©*fflSSi4ttttfa]©i!t 
ss^Jess-r am 3 ©raw wi**©'<* - >tt*4Kfln* 
r. *i*!;v-i«»4ji2j|«!;v-«»©^u>Ft 
ss«:-ric£*«-c#*. so 



^2ofis%*r©» 3 * y v-fis#*#tfj8gj&#f - 

f'A'RDf/Xtt - >1**4*8!S-r 4 C £ * S . 
[0008] »ljHy-?-fiS»tt. #SL<B. 
>FififiR«J©*«)60- 77Sfi%*«tfiXL. #£U>&®«: 

*jo>rB. *yx^u>-f-U7^u-F. #y^u 
^-•f-u^a'i'-F, yyn-^s^yx^u^u 

h,) „ oh (S*nB2~io©s»r*s) ©^y^-ju 

c»r. *2*y7-«»tt > ^^u>F«fiS8j©iK>23~ 
4oSfi%*«(Sl-&i>:{tx^u>nsj<yv-r*o. x 

^U>. ^tCa. /S-x^U^flS^fo^yv-. — 
®{ t^SCf-KI bJSSI^ h & 5 3 tt fc4>& 

litcteor. »c{bx^i.>3«}<y se" x' X 

BE' X* Y* «rW0. S*. E* B. X^U>r* 
rj. *>OX^U>3#y-7-©rj60-85SS%r*»3. 

X' b. x?u>3?j<y v-©j|^i5~4ofiS%r*»3. 

y^-^Ti'yu-F. x^Jl/Ti'yu-F. yntMUT 

i";u-F. -fi-k-rw u- FS^-e*a6©s^i^ 
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e>&*8f*>e>8tR3ti, Y' B. fcU??a^S©*6. 
KX«*R*«JT?*9. gx?u>3«|<';?-OfiO.!i^ 

i5ss%*flta&f*. v ©en^uc. 7*y*K. > 

(CBfE5£i5*lfcl,>. X' XBY' *yv-Ot,»r*l*» 

«. K£*rjs#r*st&£. -e-cD^y^-B. ttc. * 

hy?A. rty^A. ®iS. y^A. Mli/VARl? 

u^ctfcor. SJStfyv-ia*}^ xtt tr-ju 

B. x#*i/h\ i*vu-/>8. -YVfT*- h&tf 

l^SKte^T. YB. *fiJi/zS)l7i")l'-\-> 9 V 
* * 'J U- h&tfxtf*-> KSW^S^tfe*^ 
v-^6^*gp*>e>Sf?3tiS. HWettWc*«U> 

■c*»). ti?&bx*-u>3si<y-?--©67Ss%-c*9. 
xb, >^ri";u->. x^;i/rd"J u-hscf^ 
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[00 l 0] Stor, W^^S. <6c>3 

>77^7>x. *l>Mft#tt. »f «3/c 

J: 0»<b14©^-^->1*(4Rc;«t 9 
©g&fcfcSteilfttaif*.. #>JI^U>fU7$ u-h 

*©2@©*yv-j£^-;££#FS&££JfrjS 

n^figtc. m&o^©* y^-ja#^f!rr£©£Ki 
ih-rstffigfbK y v-ss^t^tj 3 a©* y 

[00 11 ] !&l fiJc#AB. *?*L< 

> Kia^^©|5jio-95fis%*»firrs*»w©^u> 
20 KfifiS«!*>SW&i©r*»j^*. u>*S 



[0009] 

imvmotm) 30 
y-v-TWKKiirr a. *w*ffl»(ctei»-c 

/W->ttl4^©^a a o^fi£©l8©&fflKftK® l/co 
6>»3S3*ifc0ffi*7 i -7 i ^^l'->B. -»c. 

•S. #'Jifl/>7-U7iiU- h^©»C>!l<yv-ttf4 

B$t 0 tctc^RimVr 1 Ictcto? i<DifiT^t&-C * *) . 

W*ffl«tcM>Ta&DfcS&l$B. -««:. /<;U->tm{c 
»?*«>©?**#. #3feW#. iB»Sft/c,J:Vj:#y 
F%wrs*f—^{ciui-rsfe©-c*5c 

£ff»l?3*i*-C&55. 50 



iai^6SS)Ssn/tsxyiXf^*i*-5>. ffe©»gj& 

- h (PETG), l.^i'n^+S/U^J/y^U^f-U^dr 
iJOKiSiHOCCH,) „ OH (SC*nB2~10©^»-C* 

©^yn-^t^^giaisnfcffe©^^**';'? 

y 9 (bi benzoic) . U>-^*;U5^>K* 1 * 
f). 1,5-. 2,6-RCf2,7-^7 3?U>^*;l/!j<>K. 4,4' 

.v tx- P -3c.a#R 1,4-f- 
x^U>e^(p- **i^<>*/-f 7V-;K, 1.3- 

>yyn-;K i,3-h yy?-u>yy 1,4-M 
^fi/>i"j3-*, i,6-^*if-»'^u>^ , ;3-;k 

1,8-* i»f y^lC/yya-Jk 1,10- fiJjt + ls^V 
ya-;k 2,2-yy^^-l,3- ^B/oy*-*, 1,3- 
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[0 0 12] &#A<tLT<D&fflCC®Ufctf UTS F£ 

bra, 5>a<4t>sooo©^«*#L, a*B*-fn 

;Uft©ffi£fc<fc9Si§i*ft, 1*^75 >B4^12fc©R 
»»tt#y7 3 F©«&b"C % #'J^+ 

?U>7*77 5F (7VD>6,9), #y^*lM*l/ 

> F r ^7 yy ^ F (^^n>6 f i2) % tVp>6, 
ftftfcireestifti*. a«T*o»sft©#yrs Ft 

UT> 01 fSn°£ "PEBAX"©T&tAtoChem Company 
KJ:!)JR5S3<vCC>S#y7 5 F^d»^3#yv- ; 

#9*^7^*^ #y7«5y>7^*A, #y-n- 

75 y-^>T^>®, a^tf* (;n77 5^0^ 
^^Ff*^? F9©^**A©B«cj: 
9«3*ifc#y7 3 F*dtf#yT5 F ; $ZfttC J £<D 
i 5 ft* y v-©#a&atf=5c*tt£fc «fc DSi&Stt 
fc#'J7 3 F#ptf6*l5. #»J75 FB, »*L< 
B, 200 -CC392" F) *aiLSlB**WTS. 
[0 0 1 3] JB2#yv-iS». $»BB. Wb#yv 
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20 



yy3--rt/«rl«H±*tf) «A£ 
"HYTTCL" (DTCCE.I. DuPOnt &DeNemours Co. 

-©iaiK:«wT?i«ft«iyy3-->p*ws4 1 4«u 

<x*i/>***/F) J^'Ja-^ *y (i,2-atfi,3- 
^nt;u>***/F) ^ya-iW #y (t*f^*u 
>***>f> yy=i-;k #y 

F) yyn-;k #y (^=H^?-u>**^F) ^y 
a-Jk #y <^*y^u>**s^F) yyn-ik 
#y (*^*y^u>**s/F) yyn-;k #y 
^y^u>**^F) yyn-JkRtftfy (1,2-:/* u 
>**^F) ^y^-;H?©#y (r;b*u>**^ 

F) y;a-^ (»7;t>*U>gB 4 2 -lOfI©^M 
**** *) , x^l/>**^Fii,2-^nhTU>*+ 
^> F i(D7 > ? AXli^o a j|< >; 7- , Mtf«c*;u 
ATX^t F£\ ?UVU>#yx-)WKD#Vx~)l 

©B^«»©yy3-^©a^Wi. ao**y (r^t 

yy=i-^iBa6S**ciCcJ:9WiLfc#y-*^ 
V— ; "LOMOCT ©TCtGeneral Electric Compa 

nyCC<fcOi*JB34lfcfc©3&i*©#yx--^-r S Fx* 
"r)l ; tta^'VVRNim" ©TCCDutch State Mine#>6A 



B555W©Wfc#yv-«»ftd*. #*L<B. a. 

IMkWKsa) *6<t*»*6«i3tifc*&< ifc 1 

a©ffe©^yv-ix^u>i^tfx^u>ziji<y v 

#97-t*4. «»BB, »Mff*L<B. SCE" 
X' XBE' X' Y' *ft5X7^F7^©xfI/> 
3#yv-r*0, a*. E" B, x*U>?&9, t£ 
x^u>3#y v-©jft«K-85fi«%«r*SEU, X' 
Bv 7^ »J I/- hXB^ * ^ V I/- h t^v-t*!) » 
ttx^U>3#yv-©«i5^4(miWttlWEL 1 Y' 
B, i>Lff a, /3-x^U>W^|»P*y 
y*iU#>BHXB*S**!r* 9 • Sx^U 

>a#y v-<d#jo.5 -isMiw*«wrr5. y* ©w 

<b LTB, T^y^K, yjf*yjl4H, ?v;U®atf& 

SS»BiLT©«W«cai/»*«©#yv--ttfttW 

£<h, #yx^u>-^l/7*U-FXB#y^U> 

-f-u:7$ri/-F©iM-feyy>F, at/#yx*u> 
yyn-;k tfy^nei/^yya-^XBtfyf-F? 
^ ^ u> ^ y a-ji/x-f-jw?©* y x— f;i,©wnz 
^>F4^tf^yx^f-;U^P^^37j<y (±is 



c«ns*v u >f >K*^tf«tt©i£S5a>J< y x ^ u > clld 

PE) *^tf, 0,93*»©*tt*Wf*#y*U7-f>3&$ 

30 

^•u>3#y v-**cfst % x^u>/^^r^y 

y u-f/-K^^ce/ba/co) , x^u>/y^;br 
^yu-F(E/MA), x^u>/x^;ur^y U-F(E/E 

A), X^U>/^^T^yU-F(E/BA), X^U>/ 
t^x;UT-feT— F (E/VA), x^U>/>^^y^K(E/M 
AAXBE/AA)\ xfl/>/^7^'Jl"-h/y>i' 
y^K(E/BVMVV XBE/BA/M), X^U>/y^;I/T^ 
40 y U — F /-rf * 2 y ^KCE/MVRMA XBE/MA/AA), X ^ 
U>/^^UT^ 'J F/^*VU-Y>^(E/BA/Man 
h) X«xfU>/^W7i"J U- 
©CE/M^/Manh) cn^(CKSS3 tlttC*. a, 

0 - x ? U J v-© 1 «««d«Jifi^7* 

HE#yv-tt. Na* . K \ Zh*\ Li* , Ca** 

XBnh, * TO^*>cc±f3a»»ec*fDStiri»rfc 
it*. ^ttSF6^*r^#>iW©BIHB. th'J^ 

A*> 6 ft 4 »*» 3 *i/c4>ft < <h 1 «©£JS * 
50 >«Cj:0 0-8(»63&«t|J?D3tl*. »3#y^-]S#, ^£ 
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0-ft2.5%£#f£U SE/X/Y^bTfc^ * 

EBffi*ftx*u>:a#yv-©jfc67S»*. xb 
#j25Sfi%, YBft8fiS%-C*^ EBx*U>"CA 

XB. 7;MM>7f 'J I/- k T^*iU>*^'JU 
-k T^+^tf-iUx-^. :3HUHR, -Kffc* 
«U**h6©S£*0>4>ft< &*> 1 «fr6WI3*ifc 

SB. 1 ^i2fl©«JRJ§ef WA«. e-JUT-te 

?--k >^w^yi/-K 7*ji/r*y u-FRtf 
^;i^x;ux~^;ur&£ 0 XB, Wltf, 7;i>*ji> 
7*yu-k mjM^^vi/-F, r^+ju^- 

^x-T^k -aft6»S % :iMfclWXB*h6<Wte 

i». ±0*«9K:tt % xb, T^T^JU 
-k TiU+iW*f;u-FXB*ti6©fi^*J©5> 

T K7;M^3B, 1^8«<D#*K**d 
to. 

[0 0 15] YB, KftBStdtra. £-x^u>?iJ 
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3#y-7-r*o. »3#»;v-«j» m *»cb. fife 

;i^*yu-h*>6MRS*v YB, ^y^;U7#y 
Hicfyys/y^*^ y 

io [ooi7] »c, Lc>«a«c*ji>r. * 

^^XB^^6<D^Sti®^ffl^r«sWL-c. »j< 

faio-ioo FO^F-tr-ARtf 
loo -200,000 +n«-f-jK;UKDx*^-«:*a»*i 

20 OfcfcAWttv £t&$SffiifalOO,000 -150,000 HTM 
(J^lO-lSa^SC/^KSE^WO.OOO -200,000 NT 
M (#J14-20atm)£*tr &<£l> ri > >f 7 > X £ W 




c»WHB«K:*ji»r, yb. yys/s^y ir^yu- 
k yys/^u7^yu-+. **vu-f>Matf-fv 

*>7t F -x*;M 4* * y l>- FfrfeftSttfrfcaBRS 

tt* 0 30 

[0016] -jttW«c»SE U>*SSOfc»*K*Jt»T % 
^Jl/->tt»^U> K©aisl<y v-JSS^B. &70-77 
M°/o(D#yifU>7*l/75fU-F^^ ;#J23- 
30BS%<DJ£#BB, 5£E' X' *«-r5x*U>n# 
y-7-***, E f x*U>n 

#yv-©tt75*««r*o, x' b» x*u>y^;u 

7f yu-k x*l/>x*Jl/7*y U- k x*U> 
^atr^7^y hSD c x^u>^^;b7^y F 

g%*C**K I #J0.25-#J2.5 Sfi%©Efc#CB, 5£E 40 

xY*frrsi^i/>3#V7-t*»). as*, eb 
7^y u- ha»x^u>^dr^y 

SS»COtt25MIWr*0, YB. Wis 

*/)ljt##VU-h s yys/i?;bx^;l/7^yu-ha 

cfyy j/5>^^7^y u- F^e>fc£8fa>e>S!Ri* 
j&ac4>tt8£sx-cft«. »2#yv-«». $ 

h x*l/>/x*;l,7*y U- k x^u>/^;l/ 

7^yu-h, ifi/>/^f^ri";u-h/i*v so 



*ro«Mtr*i. WS#ttRCHHHSS#. Xffttfic 

5Stf>6ft> &&{B^ffifol20,000 -140,000 NT/M 1 (& 
X2-14atm)XBJ: ^iftC> :s F^lK§{BKjl90,000-200,()00 
NT/M 1 (jfol9-20atm), RO^0.02X ID" 1 -0.03X10 
- 5 mm/NT/M 1 (jft0.02- 0.03mm/atm) ©3 7 

[0 0 18] 

1 



Shell Company tC<t 0 SJjgSn/cPET Traytuf 9506C(^ 
yx^-U>7^U75f U- h) *8QSfi%. Reunion Ca 
rtride Company CC<t 9l?i§£*l/tEEA(X^ U>X^;b7 
U- h)DPCA 6182?:2QBg%^tfJf<y v-^U> F 

{Ei>i3W^ffccta^u/tzitt^^y A -fftat5tc4d 

WSE£K:J:OI8SLfc. PEra^EEMi, 80/20 ©S 
filt-Cii^L/c 0 PET/EEA Spfti, E^«©*^^*- 
tCAtifcc ^^U^MBR*, % y->lfC*5lirB2U0 'C(4 

10° F) ec % V r ->2a^3tC*5l>-CB254 *CC490' 

f) ec % !/->4a^uw^7 F«c4»i>rB249 # c 

(480' F)CCSSL, X^y»-aLK*l»*^DM2 

7i^7>/» (150 rtsu *tft*^i/9 h 

ffcU/Co 0.46mn(0.018^>^) 0^X^0.9111111(0.036 
>f>^) <D^^-rS^';U->^a-^«r, 80/20 CD 
PET/EEA 7U>F£ffll>rl?fcbLfc 0 -e<D80/20 OPET/ 
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eea ^u>Ftti4*, &mz#tc 0 m\m<D*i>frjSLU 

2VSg£, 7->irttl99 *C(390* F)tC, 7-> 
2"C«249 'C(480' F)&C, V r ->3*T?«260 *C(500' 
F)fc. *^>7. #-nRtfy-f2"Ctt265 °C(510* 
F) KRJEbfc. WB^U>F©«BBIfiKB. 301X1(5 

74° f> "C4>-p/co ^^->^»-7^©»artircci}E 

7U>F0D-SP?r^2^^li^"C«aEL, EEA # % 
pet v h U v ^xrt"Cl?ffi««tt02U^ 1 $i 

T?*fltU EEA#, PET Vh»;^^X^6?lltiStl, ffl 

ttisoi- > * a - 7ec toc>Tm**»J56-r 5 c £ Wftfr 

[00 19] Htefll2 
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"C\ Lotader AX8660(D£<OT&CAtoCheri Company #»6A 
* flJtttt* 3 $#E/EA/GMA£:£ 7 U > FfljgKtt® 2 Sfi 

eea*!, pet vh»; ^^xrt-c<fcoaw*sffiff 

#PET "7 F 'J f **jfc6&£X«£< Jitt^C 4 



* 1 -817atm)(g{*) ©31^36$. 400 - 500 %<D{*tf$ 
(&t*f&) , 3X4 — 4Xi4Xi(f WT/tf (500,000-60 
O.OOOpsi) (DftCf?*tt$, 3KHC257 0 C(494.6 > F) CD 
a^W-TSPET^ffl^r, /W-Vtrt^UVK** 
fiJO/Co DPCA 6182 t 0"C Union Carbide Company frh 
A^pJtB-C**}, 1X6 xitf MT/Mf (2300psi) 

670 %<D{f|K^ 4X4X10' NT/M 1 (6400psi) 
OlftWWtt*, 1-5 (DM^YAl^fv 2*. 9lA<Dis* 
P>-^-, 85'C(185* F) ©«U& O^g/cm 3 <D25 

10 Ri^*64<Dtf*-©;{b>f >fv £*£*tf £EEA£, 
USS^O-SS^S-ioicte^rffifflL/c TC130 £L 
TExxon Conpany a>£A#°JffiT*9 , 8X3X10 7 MT 
/M 1 (1200psi) <D?|SS^S, 1600%CDf#^, 2X3X 
ID 7 HTM (3300psi) <Dfttf5$tt^ 20©;Ol'M>7 r 
85A®l>*tLJ-2-. 79'C<D$^ 0.94g/ 
on 1 O&fflkV*Q0)Vi3~Wk4Zs7vZXZM?Zm 
AC ; &gUfiWl6S:a : 7CCfcCi'C^fflb/Co AtoChem Ccmpan 
y pJffgT&O, 2X0X10 7 hnyM 1 (2910psi) 

<DSiSK8tS, 700 %<Df*^ 0.5 ©yjl/F^^^^^ 

20 84ACD^^Py-^-, 70*C(158' F) ©«J& & 
^43<0^*-|>C{b^>f r ->'^X4 ; S'r^Lotry 24M4005 

fto AtoChem Company A^nJtfc'C* *h 3 X 5 Xio 



O£K)hM^l&^foMJ50 MMO-te^ 50psi)£ 

[0 0 2 0] gg%ffl3-10 

Traytuf 9506C iLTShell Company ^6A^pJ 
4X8X10 7 HTM (7000pst 476atm)(#J* 
#) S^69-83X10* NT/Mf (10,000 -12,000psi , 68* 
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-SLotader AX8660 (67%E , 25%EA, 8%C*W)£, 

«Ucffi&^Tfc:fct>Tffi£U ^III KBHWfc* 
[0 02 1 ] 

[an 
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PET% 




EEA% 


ENV\C% Lotrvl% 


Lotader% 




3 


60 




40 








4 


78.4 




19.6 




2 




5 


76 




19 




5 




6 


78.4 






19.6 — 


2 




7 


76 






19 — 


5 




8 


68.8 




29.5 




1.7 




9 


59.1 




39.4 




1.5 




10 


70 






— 28 


2 












X [«2] 














mn 








3 


4 


5 


6 7 8 


9 


10 


T 1 "C 


210 


210 


210 


204.4 204.4 204.4 


204.4 


135 


C F) 


(410) 


(410) 


(410) 


(400) (400) (400) 


(400) 


(275) 


T2°C 


254.4 


248.9 


248.9 


248.9 248.9 232.2 


232.2 


248.9 


C F) 


(490) 


(480) 


(480) 


(480) (480) (450) 


(450) 


(280) 
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T3°C 
C F) 

T4°C 
C F) 



254.4 
(490) 

248.9 
(480) 



T^v F'C 248.9 
(° F) (480) 

Rad/# 942.5 
(0/#) (150) 

fare 148.9 

C F) (300) 



248.9 
(480) 

260 
(500) 

260 
(500) 

942.5 
(150) 

93.3 
(200) 



248.9 
(480) 

260 
(500) 

260 
(500) 

942.5 
(150) 

93.3 
(200) 



254.4 
(490) 

268.3 
(515) 

268.3 
(515) 

942.5 
(150) 

93.3 
(200) 



254.4 
(490) 

268.3 
(515) 

268.3 
(515) 

942.5 
(150) 

93.3 
(200) 



251.7 
(485) 

260 
(500) 

260 
(500) 

942.5 
(150) 

93.3 
(200) 
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251.7 
(485) 

260 
(500) 

260 
(500) 

942.5 
(150) 

93.3 
(200) 



279.4 
(535) 

290.6 
(555) 

290.6 
(555) 

942.5 
(150) 

93.3 
(200) 
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gill 



6 



8 



10 



T1*C 
C F) 

T2"C 
C F) 

T3'C 
(' F) 



198.9 

(390) 

248.9 

(480) 

260 

(500) 



T*?7>7°C 265.6 
C F) (510) 
T#-f 1 , X! 256.6 
C F) (510) 
|2^Gt2^ 



204.4 
(400) 
248.9 
(480) 
265.6 
(510) 
265.6 
(510) 
256.6 



204.4 
(400) 
248.9 
(480) 
265.6 
(510) 
265.6 
(510) 
256.6 

mem 




187.8 
(370) 
221.1 
(430) 
248.9 
(480) 
248.9 
(480) 
248.9 
(480) 

ii 



204.4 

(400) 

248.9 

(480) 

260 

(500) 

260 

(500) 

260 

(500) 

H 

ploo)2 



207.2 
(405) 
251.7 
(485) 
254.4 
(490) 
254.4 
(490) 
254.4 
(490) 
|26 



i1-&mm 
C F) 



?0~457- 
(0.018) 

0.914 
(0.036) 

65.6 
(150) 



0.508 
(0.020) 

1.02 
(0.040) 

65.6 
(150) 



' 07508" 
(0.020) 

1.02 
(0.040) 

65.6 
(150) 



-07508 * 
(0.020) 
1.02 
(0.040) 
65.6 
(150) 



0:508" 
(0.020) 
1.02 
(0.040) 
65.6 
C150) 



10.508 
(0.020) 
1.02 
(0.040) 
65.6 
(150) 
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steWnccfcc^r, -fu^mfsm^. mmwi<Diy& 

tCft->X&&Ltc. rtS4.57hw(0.18 , 

914mm (0.036>f>^) % R&~M<D&$ (double wall t 

hickness)(OVO O.O34nm(0.0O135^ >*) ZfttZ** 

WftSiEl X72XKJ 6 WT/tf (250psi, 17atm)£WbT 
l>fc 0 40 

508mm (0.020-f ^^1.02^(0.040^ £ 
^t69oL-^if?l!ibtc a J*g3.02mm(0.119>f 
R^DflfT 0.038(0. 0015>f>^) ©^->*JBJ40, 40 

^F^&SSEl X97X10P NT/M 1 (285psi* 19.4atin)£ 
WLtlifc, #g3.04nm (0.1195-f >?•) . Ota 0.037m 50 



m (0.00145>f>^) CD'<;l/->*, **-:7>6JfJj£ 

KSElX7Xi(f KT/M l (252psi, 17.1atm)*W0T l> 
fc. 

[0 025] »iSg!ll4R^l5 

^«14Rtfl5(C:bl>T, Shell Gocnpany K<fc9$Si§$ 
ft /c PET Traytuf 9506C £90M%, St/lSiS "SURLY 
N" (DTtCDuPont DeNemours Company^ ^A^oJ^^C^ 

^V-7-^u>K*^u>Kb/c 0 fl}ie*m*»l*ec 

?a»L/Co rtSO. 533mm (0.021>f >*) SO c ^0.826m 
m(0.0325^>^) *Wr^^VU->^ A -^«r, C<D90 

y-/ffltt*\ 11*237.8 *C(460' F) CC, 

2(2251.7 °C(48? F ) CC, ^/-> 3 B260 'C(500' 
F) CC, 1B271.1 °C(520* F) CC, *UT#>(2 
B271.1 °C(520° F) KlftSL/t. *&S0fli4K:fci>t:, 

X4 Xi(f NT/tf^psi » 14.1atm)£:Wb"C^fc 0 HSfc 
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WE**-:/*. 20^#^ KCE)ttHRfic«Sbfti. JB^E 
si, l7.3atm)*WLTl>fc. 
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(5i)mt.ci. 6 woe# /rrtfflWNt fi ^BaTj^^f 

C0 8L 67/00 L PA 

77/00 LQR 



94044 V^>f> *i 4 3-- trls*/- 
3-h 3375. 
(72)2S9!# 4rjr> A~ 

95126 tJ*> 70>f FU 

F^-ftf 97 



(72)|fcW^ 

95111 #-fe t >r 7 $ 

x ^ 155 

94062 UFf ?F *>fw U-f^tf-f 
a- f)*4 1016 
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[ftHBHMH 

1. Title of Invention 

POLYMER BLENDS FOR USE IN MAKING MEDICAL DEVICES 
INCLUDING CATHETERS AND BALLOONS 
FOR DILATATION CATHETERS 

2. Claims 

1. A polymeric blend material, comprising: 
about 10% to 95% by weight of the total blend 
composition of a first polymeric comp onent selected from the 
group consisting of polyesters and polyamides, said 
polyesters being prepared from the group of dicarboxylic 
acids ©elected from aromatic dicarboxylic acids having from S 
to 14 carbon atoms and aliphatic cUearboxyliC acids having 
from 2 to 12 carbon atoms, and at least one glycol having 
from 2 to 12 carbon atoms, and at least one glycol selected 
from the group consisting of glycols having the formula 
HO(CH,),OH, where n is an integer from 2 to 10, aeopentyl 
glycol and cyclohexane dimethanol, and s*id polyaaidea being 
branced or straight chain polyamides having a molecular 
weight of aC least SO00; 

about 5% to 90% by weight of the total blend 



composition of a second polymer component having a shore 
hardness lass then 75 D, selected front the group consisting 




2. A catheter material formed from a blend of 
polymeric components, comprising: 

about 10% to 95% by weight of the total blend of a 
first polymarie component selected from the group consisting 
of polyesters and polyamides, said polyesters being prepared 
from the group of dicarboxylic acids selected from aromatic 
dicarboxylic acids having from a to 14 carbon atoms and 
aliphatic dicarboxylic acids having from 2 to 12 carbon 
atoms, and at least one glycol selected from the group 
consisting of glycols having the formula HO<CKt).GH, where n 
is an integer from 2 to 10 , neopentyl glycol and cyclohexane 
dimetaanol, and said polymmides being branced OX straight 

I 
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E is ethylene, 

X is an at, 0-ethyleni tally unsaturated monomer 
derived fro* at least one of alkylacrylate, 

alkylmethacrylate. alxyl vinyl ether, carbon epoxide, au lfU r 
diox.de, or fixtures thereof, where the alkyl groups contain 
l to 12 carbon atoms, and 

V is an a, 0-ethylenically unsaturated ■onomer 
containing a reactive group that for** a coval.nt bond with 
said first polymeric component. 



5. The material of claim 4, wherein said 
compatibilixing ethylene copolymer comprises from about 0 25 * 
to about 2. S* by weight of the total blend composition. 

6. The material of claim 4 or s. wherein x is 
selected from the group consisting of vinyl acetate, 
methylacrylate, butyl.crylate, and methyl vinyl ather 




Tha_matarlal of claim 4 „ St „ a , g<tin x i(J 



8^ The material of any one of claims 4-7, wherein 
V x. an a, d-ethylenic.lly unsaturated monomer containing a 
reactive g«o«p selected from the group consisting of epoxide, 
maleic anhydride, isocyanate, or oxaaoli™. 



9- The material of claim 6 wherein the or, fi- 
ethylenically muaturrted oonomer comprises an unsaturated 
-onocarboxylic acid containing. a» acid «oi ety . and the acid 
moiety an the unsaturated monocarboxylic acid is neutralized 
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at least partially by at least one metal ion selected from 
the group counting of sodium, *inc. magnesium, calcium, 
potassium, and lithium. 



10. The material of any one of claims 4-7. wherein 
Y is selected from the group consisting of glycidyl 
methacryl«te. glycidyl acrylate, maleic anhydride, and 
lsocyanato - ethy 1 methacrylate . 



11. The material of any one of claims 4-7. wherein 
■r is a moxety derived from at least one aUcyl acrylate. alkyl 
methacrylate. or mixture, thereof, where the alfcyl groups 
contain 1 to 8 carbon atoms. 



12. The material of any one of claims 4-7, wherein 
.V is selected from the group consisting of glycidyl acrylate, 
glycidyl methacrylate. and epoxide-containing copolymerizable 
mononcrs. 




ethylene copolymer, JC is selected from the group of 
methylacrylate, ethyl.crylate and butylacrylate. and is about 
1S% to 30% by weight of the compatibilising ethylene 
copolymer, and y is selected from the group consisting of 
9lycidyl acrylate and glycidyl methacrylate. and is about 8% 
by weight of the compatibilizing ethylene copolymer. 



14. The material of any one of claims 1-13, 
wherein said first polymeric component comprises about 60* to 
77* of the total blend composition, and is eel.eted from the 
group consisting of polyethylene-terephthalate. polybutylene- 
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terephthalate. glycol-modified polyethylene terephthalate 
concZf dlmeth y 1<!ae ^Pnthalate/isophtha^te ' 

h0n ° POlyBer from arctic 

HCXCH^OH where » l B ^ intagex fron 2 



15. The material of any one of claims 1-13 

TIT ' ±rSt POly, " eriC 16 a 

glycol segments .elected from the group consisting of 

ethylene glycol; 1,3-trimethylene glycol; 1.4-tetxa«ethylene 
Slycol; 1,6-hexa^ethyleno gl ycol; lf a-octamechylene glycol, 
1.10-decamethylene glycol; 2 . a . dilnBthyl . 1( 3 . propane q1o1 . 
1.3-propylene glycol.- 1,4-butylene glycol; neopentyl glycol 
and cyclohexsne dimethanol . 



16. The material of any one of claims x-is, 
BeC ° na POly-ric ccanponent is a softening 
ethylene copolymer comprising about 33* to 40» by weight of 
the total blend composition, and said softening .thyienc 

-—v-^- 1 coat:ains etiylene ^^igggt.one othe. 



•"3 



_ n , 17 • The °« «=y of the polymeric blends or 

polymeric components of claim i«, wnere i n one of the a, 0- 
ethylenic-lly unsaturated monomers is an acid-containing 
«*ity. and the copolymer is partially neutralized with an 
ion selected from the group consisting of sodium. . potassium, 
zinc, lithium, calcium, and ammonium. 



18. The material of any one ot c i allBa !. 1S 
wherein said second polymeric component ia . softening 
ethylene copolymer comprising about 23 to 40* by weight of 
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It r ""I" 1 "™. «- the ethylene ccpoi^ ^ 

the formul. S-X- or ,XT, where E . io ethylcae# 

where X. l6 afcout 15t to <Qk by of ^ 

copolymer d x . l6 8electad ert>m ^ coa8l8C 
methylacrylate. ethylacrylate. propyl.erylate. butylacryiate 
and matures thereof, and V is selected from the grouT 

nn" Cia V f !l "- ethyleaicall y unsaturated monocarboxylic 

A-ethylenically unsaturate diearboxyUc acids, and 
anhydrides comprising about o.s* to 15% by weight of the 
ethylene copolymer. 



19. The material of any one of claim* i-is 
wherein said second poly^ric component is a softening 
ethylene copoly^ comprising about 33 * to 40% ^ weight of 
the total blend «»po e i tlon , ud the ethyIene copolymer is 
selected from the group consisting of 
ethylone/nothylacrylate/suirur dioxide, 
ethylene/butylacrylate/cerbon monoxide, 
etylene/methylacrylate, ethylene ethylacrylate, 
ethylene/butylacrylate. ethylene/vinylacetate. 




20. The material of any one of claims i-is, 
wherein said second poljnnerio component is a polyolefin 
selected from the group consisting of elaetomeric ethylene- 
propylene copolymers, linear low density polyethylene, and 
l^ne-r low density polyethylene including maleic anhydride 
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21. The material of any one of claims 1-15, 
wherein said second polymeric component is a polyester block 
copolymer comprising at least one segment selected from die 
group consisting of polyethylene -terephthal ate and 
P olybutyl C ne-terephthalate, and at least one segment of a 
polyether . 



22. The material of claim 21, wherein said 
polyether is selected from the groin? consisting of 
polyethylene glycol, polypropylene glycol, polytetramethylene 
glycol ethers, polyetherimide esters, and poly (alky lene 
oxide) glycols in which the alkylene group has 2 to 10 carbon 
atoms . 



23. The material of claim 21, wherein said 
polyether is selected from the group consiating of 
poly (ethylene oxide] glycol, poly(a,2- and 1,3-propylene 
oxide) glycol, poly{tetraiDethylene oxide) glycol, 
polyCpentamethylene oxide) glycol, poly {hexamethylene oxide) 



prepared by reacting formaldehyde with glycols, glycols 
formed from dicarboxymethyl acida of poly (alkylene oxides), 
and mixtures thereof. 



24. The material of claim 23, wherein the 
polyether is propylene glycol. 



25. The material of claim 23 f wherein the 
polyether ie a nixture of tetramethylene glycol and 
pentamethylene glycol. 
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26. The material of any one of claims 1-13, 
wherein said first polymeric component is at least one 
polyamide selected from the group consisting of pplyaraides 
produced by condensation of equimolar amounts of a saturated 
dicarboxylic acid containing from 4 to 12 carbon atoms with a 
diamine, in which the diamine contains from 4 to 12 carbon 
atoms , and copolymers or terpolymere thereof. 



27. The material of claim 26, wherein said 
polyamide has a melting point in excess of 200 »C (332 »F) 



2B. The material of any one of claims 1-13, 
wherein said first polymeric component ±0 at least one 
polyamide selected from the group consisting .of nylon i2, 
nylon 11, nylon 6,12, nylon 6,6, nylon 6, nylon 6,3, nylon 
6,10, polyamide block copolymers, polyamides produced by the 
ring opening of lactams, poly-ll-amino-undecanoic acid, 
bis<paraaminocyclohexyl) methane dodecanoamide, and 
copolymers or terpolymers thereof. 



2*1 



^Tne^malferiaX "©if any one of claims 1-28, 



wherein said material is irradiated. 



30. The material of claim 23, wherein material is 
irradiated using ionising radiation generated by any of an 
electron beam, gamma rays, ultraviolet light, or a molecular 
beam. 
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3. Detailed Description of Invention 



Pield of the Invention 

This invention relates generally to a novel polymer 
blend that can be extruded, molded, or otherwise formed into 
articles of manufacture having certain desired characteristics. 
As examples, the polymer blend of the invention can be 
processed to form medical catheters and more particularly 
concerns a balloon material for medical balloon dilatation 
catheters made from blends of a first crystalline polymer 
component, and a second softening polymer component. The 
balloon material also can include a third corapatibilizing 
polymer component. While the invention herein relates 
generally to polymer blends, it will be discussed in terms of 
preferred end uses in medical devices such as catheters and 
dilatation balloons. The subsequent discussion is not meant to 
be limiting and is by way of examples and preferred uses. 

Description of R elated Art 



Catheters are well known for their usefulness in 
medical applications, and in particular angioplasty procedures, 
for opening blood vessels or other passageways in the body that 
-may- be ~ -bloc ked by— obs t ructi ons _or_ stenosis. Dilatation 

^€^t^j^e^r^^^^^^^^^^^^^^^^l 

l r a - ~w<l>' KTT 1 rtiA ^TVTAfl RUTG Wbl Ch— -is" 



communicated to the balloon through a lumen of the tubing. In 
a typical angioplasty procedure, the balloon dilatation 
catheter is passed through the vasculature to the location of 
a stenosis in an artery, and the balloon is inflated to a pre- 
determined sixe and shape to open the blocked artery. 

It is desirable for balloons of balloon dilatation 
catheters to be capable of inflating to a diameter of typically 
five to six times their uninflated diameter, in order to be 
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«ble to open an obstructed vessel. Other desirable properties 
of balloons for such balloon dilatation catheter* include 
strength, softness, flexibility and a thin. low. profile, which 

lll^l , iB,POrt ™ C f ° r achievi »9 the performance 

characteristics of folding in an unlnflated state, tracking, 
crossing and re-crossing the «... e f the obstruction or 
stenosis i» a vessel in an uninfl.ted state. in addition 
properties of buret strength. compliance and fatigue 
increasingly have been important in the continuing effort to 
create thinner, lover profile balloons for balloon dilatation 

catheters with an abilitv to t-r^v 

""• Aicy co track, cross and re-cross 
increasingly narrow passages in obstructed vessels. For 
Purposes of this description, the ability to cross ia defined 
-s the ability of a balloon of a balloon dilatation catheter to" 
pass through a stenosis, th c ab illty te ^.^^ ls defined M 
the ability of the balloon of a balloon dilatation catheter to 
pass through . stenosis more than once, or to pass through more 
than one stenosis; and the ability to track is defined as the 
ability of balloon of a balloon dilatation catheter to pass 
over a guidewire through the tortuous curves of the 
vasculature, while it is being guided to and from the location 
~-^©f....a^ stenosis-. ^ - ■ — ~- - — - — - — - - . 



Polyolefins, polyvinyl chloride, polyester. polyimide, 
polyethylene terephthalate (PET). polya«ide», nylon, 
polyurethane. and the like. Balloons nBde of soft polyolefin 
or ethyl«» copolymers typically can be folded, and track and 
cross well. «o that the materials often can be used more than 
once, and can be used to cross multiple l.-iona. However, such 
balloons also commonly have high balloon compliance and low 
burst strengths, with rated burst pressure of about SO 000- 
30.000 rrr/W (about 8 -s atn) . and a mean burst pressure of 
about 100.000-150.ooo nt/m» <ab out 10-15 atm) . Balloons made 
from polyethylene terephthalate commonly are stronger, with a 
higher rated burst pressure of about I40,000-ieo,000 ot/m» 
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25 ,oo NT/tf (about ib- 2S .tnO. However, dilatation 

f ° f ™ Uy a " ati "< ««* be folded and 

re-folded readily, ^ are SU9Ceptible ^ „ *" d 

£2 T ChanlCal haadlia9 - Dilat " 10n -«-t« brtie- 

of PET also .re susceptible to pin-hole f.Uurea that can cause 

Jet-streaming of pressurised fluid within an artery, and can 

likelihood of pin-hole failure., clinical applications of 

limited to tlucker balloon* that eom»o»i y „ e limitea to . 
•angle use and to crowing . single lesion. 

Examples of prior art compositions that may be 
stable i„ forcing medical devices such an catheters/ 
dilatation cathat.ro. and balloon materials for one in 
angioplasty procedures include O.s. Patent Nb. 4.753,980 
V r S - P " teatNo - «.»3..S9 (Epetein); U.S. Patent *>. 
•S.0M.47B ( Salt»an, ; U.S. Patent No. S .30 C ,:,4 6 (flahatjian « 
.1.), tr.s P. tent 4.254,774 (Baretos); ng patent ^ 
4.964.409 (Tresis), and U.S. Patent Ho. S.017.325 (Jackowski 
•t all 6 f which are incorporated herein by .eference. 



^ _ >f ^^^^gjde^^pglyj^TCgtfg^ggS 

£6r "bolioon 'dilatation" catbetero with a 
combination of the best features of the softer balloon 
materials and the stronger balloon materials, including good 
flexibility, folding, track," cross and re-cross capability 
with a thin, low-profile, a high resistance to fatigue, low 
compliance. and high buxst strength, with a lower 
susceptibility to defects resulting fxom mechanical handling 
end a lovfer susceptibility to pin-hole defects, compared with 
balloons made from polyethylene terephthalate. The present 
invention meets these needs. 
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Briefly, and in general terms, the present invention 
provides fox a catheter and/or balloon material formed from a 
blend of polymeric components that has surprisingly high-rated 
burst and mean burst pressure, and has low compliance and 
excellent fatigue resistance, along with excellent folding and 
performance characteristics , such as track, cross and re-crosa, 
allowing for construction of dilatation catheter balloons with 
the ability to cross multiple lesions. 

The invention accordingly provides for a catheter 
and/or balloon material formed from a blend composition of a 
first crystalline polymeric component and a second softening 
polymeric component. While the first and second polymeric 
component, essentially are Incompatible in that these 
components are immiscible and do not normally bond together 
well, a third compatibiliaing agent can be added to the balloon 
material that helps to strengthen the interface between the two 
incompatible materials, and to facilitate blending of the first 
two polymeric components . 

The first polymeric component generally consists of 
■ ^"^10-95% by_weight of the-total blend^compositionr and in 



aliphatic 



r acids, hav^ ltf": carbon atonis, and t 

dicarboxylic acids, having from 2 to 12 earbon atoms, 'aaTat 
least one glycol selected from the group consisting of glycols 
having the formula HOCQ^JM. where n is an integer from 2 to 
10. neopentyl glycol and cyclohexane dimethanol. In an 
alternative embodiment, the first polymeric component can be a 
branched or straight chain polyamide having a molecular weight 
of at least about 5000. The second polymeric component 
generally consists of about 5-90* by weight of the total blend 
composition, is selected to have a Shore hardness less than 
7S D, and preferably less than SS D, and i B selected f». the 
group consisting of ethylene' cojjolyaers. polyolefins having a 
density less than 0.93, polyester blocX copolymers and 
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polvamide block copolymer*. The third polymeric component 
generally consist* of an amount of a compatibilixing ethylene 
copolymer that is less than about 2.5* by weight of the total 
balloon material blend, and that preferably i e about 0.23* to 
about 2.5* by weight of the total balloon material blend, and 
that has the formula E/X/y where E ia ethylene, X i a en a. 0- 
ethylenically unsaturated monomer derived f ro» at least one of 
vinyl acetate, alkylacrylate. alkylmethacrylate, alJcyl vinyl 
ether, carbon dioxide, sulfur dioxide, or mixtures thereof, 
where the alkyl groups contain 1-12 carbon atome; end Y is an 
«, 0-ethylenically unsaturated monomer containing a reactive 
group that will form a covalent bond with the first polymeric 
component. Alternatively, suitable catheter and/or balloon 
material* can be prepared that contain up to about 20* by- 
weight of the third polymeric component. 

The first Polymeric component preferably comprises 
about SO-77% of the total blend composition, and in a preferred 
embodiment is selected from the group eonsietlng of 
polyethyleae-terephthalate. polybutylene-terepbthalate, glycol 
modified polyethylene-terephthalate. 1,4-cyclohexylene 
dimethylene terephthalate/isophthalate copolymer, li oe «r 



comprising about 23-40* by weight of the total blend 
compo8ltion. and contains ethylene and at least one other 
monomer selected from the group consisting of «,, fi. 
ethylenieally unsaturated nonomere, carbon monoxide, and sulfur 
dioxide. in one particularly preferred' embodiment, the 
softening ethylene copolymer has the formula E'JC- or B'X-y, 
where B- is ethylene, end is about CO-85* by weight of the 
ethylene copolymer, and where X- is about 15-40* by weight of 
the ethylene copolymer, and x- is selected from the group 
consisting of methylacrylate, ethylacxylate. propylacrylate. 
butylaerylate. and mixtures thereof, and V . if present, is an 
o, 0-ethylenically unsaturated monocarboxylic acid, di-ecid or 
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anhydride comprising .bout 0.5-15% by weight of the ethyiene 
copolymer. Examples of V include but are not lifted to 
acrylic acid, methacrylic acid, fumaric acid and maieic 
anhydride. Where one of the X- ox Y" monomers is an acid- 
containing moiety, the polymer can also be at least partially 
neutralised with an ion selected from the gro up of sodium 
potassium 2inc, lithium, calcium, and ammonium m ' a 
preferred embodinient. in the third polymeric component. X is 
selected from the group consisting of vinyl acetate 
methylacrylate. butylacrylate. and methyl vinyl ether, Y is an 
or, 0-ethylenically unsaturated monomer containing a reactive 
group selected from the group consisting of epoxide, maieic 
anhydride, ieocyanate. or oxazoline. in one preferred 
embodiment, Y is selected from the group consisting of glycidyl 
acrylate, glycidyl methacrylate , and epoxide-containing 
copolymerisable monomers. In one currently particularly 
preferred embodiment, in the third polymeric component, E i» 
ethylene, and is 67% by weight of the compatibillzing ethylene 
copolymer, X is selected from the group of methylacrylate, 
ethylacrylate, and butylacrylate. and is about 15-30% by weight 
of the compatibilizing agent, and Tf is selected from the group 
COn ti Bti ^ °^y^Jyl,^^ ^ gly C i A yX me thacrylate , and 

Thesesa^^c^K^^i-«iS£^2_-_j3fi?S^_^ 



PCTJUMP PKSCRTPTTQK OF the pbkpct h ed amonTMEm n 

The present invention relates to a polymer blend 
having certain characteristics generally desirable in medical 
devices. The polymer blend described herein ia particularly 
suitable for use in forming medical products such as catheters, 
dilatation catheters, and. preferably, balloon material, for 
use with catheters. 

While dilatation catheter balloons made of soft 
polyolef in or ethylene copolymer materials generally have good 
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performance characteristic. such balloon, also comply have 
high balloon compliance and low buret strength. Dilatation 
catheter balloon. ^ £roro Btrong polJMXlc ^t^, fiuch M 
polyethylene terephthalate have higher rated burst pressure and 

r^JT!*; Pre !" Ure ' « cannot readily be 

folded and re-folded, are susceptible to acquiring defects from 
mechanical handling, and are susceptible to pin-hole failures 
that can seriously m jure tha vasculature of a patient. Hhile 
the embodiments discussed herein refer generally to balloon 
materials, it is to be understood that the invention relate, to 
catheters, as well, which nave the polymer blends as described. 

The invention accordingly is embodied in a balloon 
material for balloon dilatation catheters with a combination of 
the best features of the softer balloon materials and the 
stronger balloon materials., including high burst strength, low 
compliance, good flexibility, high resistance to fatigue, the 
ability to fold, track, cross and re-cross well, and with a 
lower susceptibility to defects through mechanical handling 
and a lower susceptibility to pin-hole defects, compared with 
balloons made from polyethylene terephthalate. The balloon 
material is fomed from a blend of three polymeric components, 
, ^gft"*"?, .trpng polyaeric component- and ^^i.. 



.,w*alent^b«^with-^^ 
and prevents the first two polymeric components from separating 
when formed as a balloon for a balloon dilatation catheter. 

The first polymeric component. component A 
preferably is a relatively strong crystalline polymer, 
preferably comprising about «o-77* of the' total blend 
composition, although blend compositions of the invention 
comprising as little as 10* or as much ao 9S % of the total 
blend composition also may be suitable. In one currently 
preferred embodiment, component a comprises polyethylene 
texephthalate. but also can comprise other polyesters, or 
polyamides. Other polyesters ^ which can be used as component 
A include polyesters prepared from an aromatic dicarbcocylic 
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acid having from 8 to 14 carbon acorns and at least one glycol 
including those having the formula HOtOM.OH. where n is an 
integer of 2 to 10 . neopentyl glycol and cyclohexane 
dimetbanol. The dicarboxylic acid nay also be on aliphatic 
dicarboxylic acid having from 2 to la carbon atoms. Examples 
o£ other suitable polyesters include, but «« not limited to 
polybutylene-terephthalate <PBT) . glycol-modified polyethylene 
terephthalate (PETG) , 1.4-cyclohexylene dimethylene 
terephthalate/isophthalate copolymer and other linear 
homopolymer esters derived from aromatic dicarboxylic acids and 
glycols of the general formula HO(CH,),pH, where n 1. «n integer 
from 2 to 10. Such aromatic dicarboxylic acids include 
isophthalic. bibenzoic. naphUialene-di^boxylic including the 

1.5- ; 2,6-, and 2, 7 -naphthalene dicarboxylic acids; 4,4'-' 
diphenylenedicaxboxylic acid; bis (p-carboxyphenyl) methane .- 
ethylene-bis-p-benzoic acid; 1 . 4-tetramethy lene . bis(p- 
oxybensoic) acid; ethylene bis (p-oxybensoic) acid/ i, 3 - 
trimethylene bie (p-oxybenzoic) acid, and 1.4-tetramethylene 
bia (p-oxybensoic) acid. Preferred glycols include ethylene 
glycol, 1,3-trimethylene glycol, 1,4-tetraaethylene glycol, 

1.6- hexamethylene glycol, l,B-octamethyie»e glycol, 1,10- 




Poiyamides which are suitable for use as component A 
include branched or straight chain poiyamides aavlng a 
molecular weight of at least SOO0. and commonly referred to as 
nylons; produced by condensation of equimoler amounts of a 
saturated dicarboxylic acid containing from 4 to 12 carbon 
atoms with a diamine, in which the diamine contains from 4 to 
12 carbon atoms. Examplee of suitable poiyamides include, but 
are not limited to, nylons auch as polyhexamethylena adipamide 
(nylon 6,6), polyhexamethylena aaelaamide (nylcn 6.9), 
polyhexanethylene sebacomide (nylon tf.10). polybexamethylene 
dodacanoamide (nylon «,i 2 ). nylon 6, nylon 11. and nylon 13. 
Other poiyamides that can be'ouitable include polyamide block 
copolymers such as those sold under the trade name "M5BAX- by 
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the AtoChem Company; polyamides include polyamides preduced 
by the »ng opening o£ UctaBia auch as „ lycaprol 
polylauric lactam. ^ly-ii-amino-undecanoic acld 
b is( paraa»inocycl 0 hexyl) methane dodecanoamide, and polyps 
prepared by the copolym.ri*,tio» „ texpolymeriiation of such 
polymers. The polyandries preferably have a m-ltmg p^t in 
excess of 200 °c (392 »p) . 

The second polymeric component, component B. ia 
selected to be a softening polymer, preferably comprising about 

1^" ^ WeiSht ° f t0tal 1,8110011 Mt " lal --"PO-itioi,. 

although blends of the balloon material comprising M little aa 

5V of component B and as much as 90% of the total blend 
composition also way be suitable. m a currently preferred 
embodiment, component B comprises a softening polymer component' 
havxng a Shore hardness less than 75 D, and preferably less 
than SS D, and preferably is an elastomeric ethylene copolymer 
selected from the group of ethylene copolymers comprising 
ethylene and at least one other monomer selected from the group 
°L?' '■• thylenlcall y saturated monomers, carbon monoxide 
(CO), sulfur dioxide (SO,) . component B is most preferably an 
elastomeric ethylene copolymer having the formula E-X- or 




"copolymexT S^Y'T *r present**; £g — - fl _« thyWca i ly 
unsaturated monocarboxylic acid. di-acid or anhydride 
comprising about O.S-iS* by weight of the ethylene copolymer 
Examples of »• include but are not United to acrylic acid 
methacrylic acid, fumaric acid and maleic anhydride. Other 
polymeric materials that may be suitable for use as component 
B include, but are not limited to, polyester block copolymers 
(containing one or more of the following glycols) comprise 
hard segments of polyethylene-terephthalate or polybutylene- 
terephthalate. and soft segments of polyether such as 
polyethylene glycol, polypropylene glycol or polytetramethylene 
glycol ethers, such as those available under the tradename 
"HYTREIi" from the E.I. DuPont fc DeHemour* Co. Long-chain 
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glycols, which b, ^ tt prepaM euch copolyesZcx 
polymers, include polylalkylene oxide,, glycols ln which the 
alkylene group ha, 2-10 c.rbo» atom., such as poly (ethyls 
oxide) glycol. poly,i,2- ^ lf ,_ prepylene ^ 
polyftetramethylen. oxide) glycol, poly (pentamethylene oxide, 
glycol, polyfhexamethylene oxide, glycol, poly (neptamethylene 
oxide, glycol. poly (octamethylene oxide, glycol 
polyjnonametnylene oxide, glycol, and polyd.a-butylene oxide, 
glycol, random or block copolymers of ethylene oxide and 1.2- 
propylene oxide, and poly-formels prepared by reacting 
Cormaldehyde with glycols, such as propyl™* glycol, or 
mixtures Of glycols. such ae a .ixture of tetramethylene and 
pantamethylene glycols, and glycols formed fro* dicarboxymethyl 
acxds of polyCalkylene oxides,, polyetherimide esters such as' 
those produced under the tradename "LOMOD" by the Ceneral 
Electric Ccnpany; polyesters available from Butch Stat e Mines 
under the trade name "ARNITEL" ,- polyamide block copolymers, 
such as those available from the AtoChem Company under the 
tradename "PEBAX" ; and polyolefins having a density less than 
0.S3. including elastomexic ethylene -propylene copolymers, 
linear low density polyethylene (LLDPE) . and lin-r low density 

i .r fcrregi' ' " " " '''*"'" ' ' 




dioxide 
monoxide * 



(B/MA/SO,, , 
(E/BA/CO) , 



_e.thylene/butylacrylate/c«rbon— 

ethylene/methylacrylate (E/HA, . ethylene elhylacrylatlTE/^', .' 
ethylene/butylacrylate <b/Ba, , ethylene/ vinylacetate <B/VA) , 
ethylene/methacrylic acid (B/HAA or E/AA, , 
ethylene/butylacxylate/nettecrylic acid (E/BA/MAA or B/BA/AA) ' 
ethylene/methylacrylate/ «ethacrylic acid (K/MA/MAA or 
B/HA/AA, . ethylene/butylacrylate/maleic anhydride E/EVtoJ,) 
or ethylene/methylacrylate/.aleic anhydride (B/HA/Manh) . Where 
one of the «*, /J-ethylenically unsaturated monomers is an acid- 
containing moiety, the polymer can be partially neutralized 
with an ion such as Ha +f K*. , c.„, «m*. or the 

like. The acid groups in the unsaturated mono-carboxylic acid 
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axe neutralised from o-eo* by at least one metal ion selected 
from the group consisting of B0 diu», ,iac, magnesium, calcium, 
potassium, and lithium. The third polyn^ric component, 
component C, preferably is an ethylene copolymer that functions 
ao o compatibllizing agent or surfactant, in that it forme a 
covalent bond with the first polymeric component, and blends 
compatibly with the second polymeric component. Component c 
preferably comprises from tero to about 2.5* of the total blend 
composition, having the formula B/X/Y, where B is about 67*. x 
i« .bout 2S*. and Y Is about 8* by weight of the" 
conpatibilixing ethylene copolymer, and 
£ is ethylene, 

X is an a, fl-ethylenically unsaturated monomer 
dexivad from at least one of alkylacrylate , alkylmethacrylate , 
alkyl vinyl ether, carbon dioxide, sulfur dioxide, or mixtures 
thereof, where the alkyl group* contain 1-12 carbon atoms, such 
as vinyl acetate, methylacrylate. butylacrylate, and methyl 
vinyl ether. X can, for example, be a moiety derived from at 
least one of alkyl aerylate, alkyl methacrylate. alkyl vinyl 
ether, carbon monoxide, sulfur dioxide, or mixtures thereof. 
More specifically, x can, for example, consist of 0-3S weight 
J*rcent g o^ 

B&s«iSPttt»aiii1a^ • - - --- -- ' " 



containing a reactive group, *uch a* epoxide, maleic anhydride, 
iaocyanate, or oxazoline, for example, that forma « covalent 
bond with said first polyuria consent. In one preferred 
embodiment, Y is selected from the group consisting of glycidyl 
methacrylate and glycidyl aerylate, maleic anhydride, and 
isocyanato-ethylmethacrylate . 

In one currently preferred embodiment the first 
polymeric component of the balloon material blend comprises 
about 70-77* by weight polyethylene terephthalate , about 23-30% 
by weight of component B, which comprises an ethylene copolymer 
having the formula E'X'. where E' ; ie ethylene, and io about 75* 
by weight of the ethylene copolymer, and X' is selected from 
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the group of ethylene methyl acrylate , ethylene ethylacrylete 
ethylene propylacrylate. and ethylene butylacrylate. and is 
about 25* by weight o£ the ethylene copolymer; and from about 
0.25* to about 3.5% by weight of component C. which is a„ 
ethylene copolymer tevim, the formula EXY, where E is ethylene 
and is 67* by weight of component c , x ia selected from the 
group of ethylene aeiylate and ethylene methylacrylate. and is 
about 25* by weight of component C; and Y is selected from the 
group consisting of glyeidyl methacrylate. glycidyl 
ethylacrylate. and glycidyl butyl acrylate, and ia about 8* by 
weight of component c. The second polymeric component, 
component B, most preferably is an elastomeric ethylene 
copolymer selected from the group consisting of 
ethylene/methylacrylate, ethylene/ethylacrylate .' 
•thylene/butylacrylate. ethylene/methylacrylate/maleic 
anhydride, ethylene/ ethylaerylate/maleic anhydride, and 
ethylene/ butylacrylate/waleic anhydride, and the third 
polymeric component, component C. is most preferably an 
ethylene acrylate ester where X is selected from methyl 
acrylate, ethyl acrylate and butyl acrylate, and Y is selected 
from the group consisting of glycidyl acrylate and glycidyl 
methacrylate . 




r "»"' llltxavi ?i«t flight, or a molecular beam, to 
significantly alter the properties of the balloon »otexiel to 
provide improved balloon performance such as higher burst 
pressures. For example, where the balloon material was 
subjected to an electron beam of about 10-100 MRada and 
energies of 100-200,000 kev, higher burst strengths and higher 
fatigue strengths were obtained from the balloon material. 

The balloon materials of the invention provide 
dilatation catheter balloons with the ability to cross multiple 
lesions, good track, cross, and folding characteristics, low 
compliance with rated burst pressures of about 100,000-150.000 
MT/M 1 (about 10-15 atm). and mean burst pressure, of about 
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140,000-200.000 NT/M* (about l4- a0 ,tm> . Balloons made from 
the balloon material of the invention also typically have a 
lower susceptibility to defects; through mechanical handling 
than does polyethylene terephthalate . Mhen exposed to ioniring 
radiation to toughen Che balloon material, the fatigue and 
burat strengths are substantially increased, to provide rated 
burst pressures of 120.000-140,000 MT/M' {13-14 at*) or greater 
mean burst pressures of 190,000-200.000 MT/M 1 (19-20 atm) . and 
a compliance of about .02 X 1(T» - .03 X 10^» «mn/NT/h»' (about .02- 
■ 03 tmn/attn) . 




A polymer blend containing 80 weight \ PET Traytuf ' 
950SC (polyethylene terephthalate) manufactured by the Shell 
Company, and 20 weight * EEA (ethylene ethylacrylatej DPDA fii 82 
manufactured by the Onion Carbide Coapany. was produced by 
compounding in a twin screw extruder set for low shear 
conditions. The PET and EEA were nixed in a weight ratio of 
«o/20. The pet/eea mixture was loaded into the hopper of the 
compounder. The barrel temperatures were set to 210 «C (410 

^^ ^^^^ 

■~-per-iianut«)-- aha th^TStter&i ^^3S33?^5j^£ad* 
having an inner diameter of o. 4s mm (o.oie inches) and an outer 
diameter of 0.91 mm (0.034 inches) was extruded using th « 80/20 
PET/EBA blend. The 80/20 PET/EEA blended material was dried. 
The barrel and die temperatures of the extruder were set, with 
zone 1 at 199 »c (390 °F) , zone 2 at 249 -C (480 -F> , zone 3 at 
260 »C (500 »F) . and the clamp, die 1 and die 3 at 265 «C (510 
"F> . The melt temperature of the blend was 301 -C (S74 «p) . 
Examination with a scanning electron microacope of a portion of 
the blend before extrusion into balloon tubing showed that the 
EEA formed spherical particleo with a diameter greater than 1pm 
with poor interfacial adhesion within tha pbt matrix. A 
section of the extruded balloon tubing also was examined with 
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a scanning electron microscope, showing that the EEA formed 
tubules in the extruded balloon tubing that pulled out of the 

PET matrix. 

Example ? 



The blend of PET and EEA from Example 1 was 
compounded and blended with 2% of the total blend composition 
by weight of a third component, E/EVGMA, as a compatibilizer, 
available as Lotader AX8660 from the AtoChem Company! 
Examination with a scanning electron microscope of a portion of 
the blend before extrusion into balloon tubing showed that the 
EEA formed a much better dispersion with better interfacial 
adhesion within the PET matrix, with little or no particle* 
pull-out from the per matrix. a section or the extruded 
balloon tubing made from the blend alto was examined with a 
scanning electron microscope, showing that the EEA formed no 
tubules in the extruded balloon tubing, and that the disperaed 
particles ot EEA were well adhered to the PET matrix. The 
material had a burst pressure of about 344,750 NT/tf (3.4 atm; 
50 psi) higher than in Bxample a.. 




Ltexial bleixio^aiBb were formed using PET 
available as Traytuf 9S06C from the ahell Company, with a 
tensile strength of 4 X 8 X 10' HT/K* £7000 psi; 47 6 atm) (non- 
oriented) , and of 69-03 X 10* NT/tf (10000-12000 psi; €81-817 
exo] (oriented) , an elongation of 400-500* (after yield) , a 
flexure modulus of 3 X 4 - 4 X 14 X 10' NT/M* (500,000-600,000 
psi) , and a melting point of 257 "C (494.6 *F) . BBA available 
as DPDA 6182 from the Union Carbide Company was used in 
Examples 3-5 and 8-10, with a tensile strength of 1 X 6 X 10' 
NT/H* (2300 psi), elongation of 670V, a flexural modulus of 
4 X 4 X 10' nt/I* (6400 psi) , a melt index of 1.5, a ©urometer 
of 9iA. a melting point of as -cj (IBS T) , a density of 0.93 
gme/cm 3 and a Vicat Softening index of 64. emac available' as 
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TC130 from the Exxon Company was used in Examples 6 and 7, vith 
a tensile strength of 8 X 3 X io' NT/M» (1200 p B i) , a „ 
elongation of 1600%, a flexural modulus of 2 X 3 X io' (3300 
pal) . a melt index of 20, a Durometer of 85A. a siting point 
of 7 S . c. a density of o.»4 gu/crf and a Vicat Softening index 
of 50. Lotryl 24MA00S (EMA) fro™ the AtoChem Company wan used 
as the eoftening component in Example 10, vith a tensile 
strength of 2 X 0 X 10' HT/M= ( 2 sio p 8l ) , elongation of 700%, a 
melt index of O.S. a Durometer of e«, a melting point of 70 -c 
(158 -P), and « vicat Softening index of 43. Lotader AXB660 
(67* E. 35V EA, BV CMA> £ Ioa the AtoChen co^y wafl U3ed ^ 
the compatibiliaing agent in Examples 4-io, with a tensile 
strength of 3 X 5 X 10* NT/rf (S0 9 pei) , an elongation of 70 0*. 
a »elt index of 6.0, a Durometer of 60A. a melting point of' 
63 -c (145 TJ. and a Vicat Softening index of 34. 

The blend compositions of Examples 3-10 are listed in 
Table 1 below, and were compounded under the compounding 
conditions noted in Table II and were extruded under the tubing 
extrusion conditions noted in Table III. 

TABLE I 
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TABLE II 




TABLE III 
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Bxanml* 71, 

In Example 11, a blend coalition was compounded 
according to the method of Example 1. Tubing w „ with 
an inner diameter of 4.57 *« (0 .18 inches) . an outer diameter 
of .914 am (o.03« inches), and a double wall thickness <dwt) of 
0.034 mm <o. 00135 inches) . The balloon fanned fro. the tubing 
was subjected to 25 Mrads of radiation, and had a mean burst 
pressure of 1 x 72 X lo' NT/rf (250 psi, l7 atm) . 

Example 13.^ 



In Exiles 12 and 13. a blend composition was 
compounded according to the method of Example 2. Ia Example 
12, tubing was extruded with an inner diameter of .S08 mm ( 020 
inches) and an outer diameter of 1.02 mm (.040 inches) 
Balloons were f oraed with M diameter of 3.02 mm ( 119 

inches) , a DWT of .038 mm (.0015 inches) . and were subjected to 
40 Mrads of radiation and demonstrated higher burst procures 
For example, the balloon formed from the tubing had a mean 
burst pressure of 1 x 97 X 10« OT/tf (285 pal; 19.4 atm) 




HT/tf (252 psi; 17.1 atm) 



Example* 1 *-■?<• 



In Examples 14 and 15, a polymer blend containing 90 
-eight * PET Traytuf 9506c manufactured by the Shell Company 
«nd 10 weight percent of an ionomeric resin of ethylene and 
methacrylic acid, available under the tradename -STOLYN - 
manufactured by the DuPont deKeaours Company, were blended 
The materials were separately dried. Balloon tubing having an 
inner diameter of .533 mm (.021 inches) and an outer diameter 
of .826 mm (.0325 inches) was extruded using this 90/10 blend 
The barrel and die temperatures of the extruder were set with 
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1. Abstract 




A combination of polymeric components provides 
desired characteristics in forming medical instruments such as 
catheters and balloons for dilatation catheters. For example, 
a balloon material is formed from a blend of polymeric 
components, including a first crystalline polymeric component 
and a second softening polymeric component. Where the first 
two components are generally incompatible, the balloon material 
can also include a third compatibil icing agent to facilitate 
blending the first two polymeric components together. The 
f last polymeric component can be a branched or straight chain 
polyaraide having a molecular weight of at least about 5000, or 
a polyester prepared from aromatic dicarboxylic acids having 6 
to 14 carbon atoms or aliphatic dicarboxylic acids having from 
2 to 12 carbon atoms, and at least one glycol having the ' 
fOSmula H0(CH 2 ) o 0H, where n is an integer from 2 to 10, 
neopentyl glycol and cyclohexane diinethanol . The second 
polymeric component can be a polyolef in, an ethylene copolymer, 
a polyester block copolymer, or a polyamide block copolymer. 
^herrtAird^pplym^ 



:c<^61ymer3tovi r ng| 



'formula* 



one of alkylacrylate , alkylmethacrylate, alkyl vinyl ether, 
carbon monoxide, sulfur dioxide, or mixtures thereof, where the 
alkyl groups contain 1-12 carbon atoms; and Y is an a, 0- 
eetSylenically unsaturated monomer containing a reactive group 
that forms a covalent bond with the first polymeric component. 
The polymeric blend can be irradiated to! enhance the properties 
of the balloon material, including significantly increasing 
buret pressures. 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ black borders 

□ image cut off at top, bottom or sides 

□ faded text or drawing 

□ blurred or illegible text or drawing 

□ skewed/slanted images 

□ color or black and white photographs 

□ gray scale documents 

Klines or marks on original document 

□ REFERENCE(S) OR EXHIBIT(S) submitted are poor quality 

□ OTHER: . . 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



